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xii42i°j 7? soil si m mm<£ ni6os°i ^§011 °i 
ti s § struck □siei 

^©ISeiM|21!0||^ (oi) 
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0 21 
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625,000 S! 

1. S^AH- SAilAH(£^)_1 
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7,000 Si 
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1020030066202 %^ QA- 2003/10/20 

^ 9X$± FBAR^- ^11- °]-g-t}- ^> ^ zl *fl2: «J-»H ^-*V % o.^ , ^ ^o]*)^ 

x d^5. ol^-^^l ^>7)^-?-# Jf, #7] FBAR-§- 3M3)<£| ^«.6j| 

^>7l^l- l-e n ^ £ s. tg^^j. a o v 7 i s\a$^ ^ItI^H ^ 

£ 2 

FBAR, W2f, = eKI^-§-, ss^, 
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1020030066202 #^ ^*}: 2003/10/20 

FB AR ^ H ^flS ^-^{Film bulk acoustic resonator and a manufacturing method 

thereof} 

JE la ^ E lb-ir #Hfl FBAR tt#^H ^^SE^ tf . 

-£ 2^ ^- ^ofl ^ FBAR ^*}o] ^^^-s^olcf. 

£ 3a £ 3m tt ^tr FBAR ^ ^# E J]^ ^V^l « 0 V ^* ^^^i 

20 : ^f#^*| 21 : ^s^l^ 

22 : FBAR ^ 23 : 

221 : 71^: 222 : <HH^ 

223 : 224 : ^ 

225 : ^ 
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0030066202 %^ 2003/10/20 

<io> a. m}-^ HVni-^ ^3 ^ ^-^l7l(Film Bulk Acoustic resonator, °]f>} FBAR £)- ^4) 

7]-^ ^ zl FBAR ♦ °l-§-*H i^r^r FBAR ^1 , iL^f 

5U^r FBAR ^- oil- ol-g-^V ^ ^ n uj-^ofl ^ojcf. 

<11> -f-^l^^ -^^l-g- i^S)-, JH^S* ^ Cf^^-S^ 7 >JL $1 

on}, ole^V ^ofl nj-e^ ^-f-A] A>-g-£] ^ «.^ofl rfl§>^ ^ Jl^^S|-7> 

<12> o]^*V iL^l- ^A]7l7l ^^Itt >^Bfl3. oj^o]^ 

s-^o] pBARl- ol-g-e>^ ^^ai 7 i 7 13 ^-2- , ^ , W S JH 

<13> ^ a}^o\ F BAR^ 3HU^H1 ^^V^I, -^71 A^Jfofl^ oj-^ofl 

<14> 51 la ^ £ lb^r ^7}°) FBAR* <>l-g-*M ^^=1 ^sfl^ FBAR ^a>3 

<15> 5L la^] FBAR ^7>^, ^c^r ^ ^/^^7)-2f, #7] #*rl-*r Tx€^ 
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0030066202 %% <Qx\: 2003/10/20 

7l^(ll)$H Tx^B^fi} Rx^El-^» AA ^^7} Sltr 1- FBAR(12)7> # 

7] 71^(11) ^ S]S.5lflEiofl ^7)^°_S. ^, #7] €\-^9] FBAR( 12)71- Q#H>) 

^ #71 71^(11)21 #-ijL6|j ^C. S #^-¥-(13)1- 51^14. 

<16> #7HH, 7]#(11)£; ^s}^ S1S.S1 4^o.S °1«H, PCBCprinted circuit board) 

M- LTCC 71^ ^3. A>^-trCf. ^-*1 , 7-1 7>3, ^A>^cq Tgo^ ^ PC B7> *fli» 

3tt31, ol ^ °- ^. 7] ■£ la<Hl iA] ^ H ^ ^. ol> ^ ^^o s » E ^ FBARC12) 4i7> 7l 

^11" #°1 , n°]*\ *m 2fl7l^l(WLP) 7l#* o)^}o^ ^ ^olsl^- 7 >^-*> 

^, FBAR^l 71^^013]^^^ ^^svofl o]sfl ^ o^cf. 

<17> ^eU-jl, ^7]Q ^-ol FBAR(12H1 M.2L^3~^ *§^*Rr ^-f^r, 7l^Hf# 

11^^ ±_*y 7} 9) ^7)*\ ^4-o) ^7} A^Sl7l FBAR( 12)^1 ^ 

<is> ofl-g. s.oi ( ^olsl ell if 31 71*1 ^*cHl 3«H FBARC12)!- 7l#(llHl ^f>\ 

^ ^-f, 31^ 2fl7l*l^l FBAR i*}^ 37l7f- tflef i^mm^ ^ol^, o]s_ o]§> 

^ 2fl 71*11- ^*>^ ^aif 71^ ^^3°1 rfllf 30-100^ £3.^ 

*1 ^7>7> ^ ^ Cfl^ 300°C°lHS, ^151^^1 ^-JiSj^r ^^21 «J-«H 

<i9> c11-<H, ^^7>^-# ^^ r ol FBAR ^7 r -& ^tr^Ki^S, ^VH, 3 

3itr ^7l7> <H^4^ £-*ti^°l ^4. 
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0030066202 #^ 2003/10/20 

<20> oje^ ^-^11- *M^>^V LTCC 7l## ol-g-^>7l£ *}±=n, o}^ s. lboll JE^m a><4 

LTCC^cHl cf^^l ^]e}^ ^^-^1 ^-^^1 ^#3^ LTCC7l^ 

(15)^r ^*VJ1, #7] LTCC7l^(15)^ ^d\) t\^$>\ FBAR(16)# ^#*V ^-^l 
<2]<5H ^71^ ^-g- *Hg^ ^, #71 LTCC71 ^(15)^1 #^-(17)1- -g-aJ-^Ti^ ^ 

<21> ol ^ o. ( ^#HJ1A1 7 ]^# ^*Hr 31S7]- #71 LTCC7l^;(15)^ ^«-ofl tf^O-jsL 

QA. SEth €A7> &:el, LTCC71 ^(15)^1 s)*fl ^ofl FBAR(16)7> 

€ ^#£)7l trfl^-ofl, # 7 ] ^#5]^ FBAR(16)°fl ^E.^ iL^^^#o] 

^-S.7> ^, #7] FBAR(16)^ FBAR 71^^01^ ^J-ofl *MlHK2-3. o^^^ u]1< g^ 

<22> ZL^c-fl, ^-71^ LTCC o]-g-?V ^-f-^r, LTCC ^#^1 ^^s\y] nfl^ofl , 

= (17)2f LTCC 7j:&(15)^ £-^^JL5. <?1*V e)H(leak) -^7} ^^s>Ji ( cjt^, LTCC7l# 

°1, 4^ 7>^^O.S <y^V 7>^#o] tgj.^ ^^§1-7] nfl-g-ofl, <##X| p>^o] ^ 7 |. 

<H^jI, ^-§-^1 1-€A*V JLWl-g- 7H711 ^A]o]l A>-§-7> ^ 7}*§-<%°] 
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7} 7>^*H *fl^ ^ al-g-^i^ ^ 4^#^## £5-^ ^ FBAR2J- o]» 



#« -^3* ^*>7l ^^-9.3.^, £ ^ofl o)^}. FBAR ^7}^ « o >^o. 

, ^IH^I- *V^Rr #7ll; #7l ^M^o} ^ #30.5. sj^f^ ^IjRr # 

Tjl; #7l FBAR-g- ^VJfc^i ^7>7l^# l-el#5L^- 

#3); AV 7 ) 31 ^T^H olH7^^- ^*>^ #711; #71 #Jfofl ^12=5^ 

°l€#^r =11 7l^«l ^1-g-* *g ^ ^fe #711; #71 *^ ^ *l^g- 01=^ c^oi^^-o. 

^Sj-^171^ #711; ^, #71 3] ol 311- ^g-^ Cf^^l <! ^5. *i#SKr #7111- 

ol^ol#cf. olofl ##*V ^ S 3} ^£-3. i*} 71^1- A^^-Ei iLJL^ ^ 

D^H, -a ^-tgofl o^*> FBAR ^1^«>^^- C}=. ^^#0.^, ^olBll- P>^*>^ 

#711; #71 ^|ol3Jl# cf^sl ^ ^*>JI, #71 ^^^4 31 ^^-i- ^ 

#741; ^ofl ^if^O.^ yfl ^1 £l <y-^# ^ C^o} ^H^J^O^ 01^.01^1 

^7>7l^^-4, #71 tfl-^^^-oll ^7]2jO S o^SM Z}- ^^o) ^ 3]^ oH ^5l£^- 
d-^o^ S>l«#^g- ^-7] o, lol3i] #711; ^111=51-01^^.0.5. #7] t}^ i^>7l^ 
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1020030066202 #^ 2003/10/20 

AA t-e]*Rr ^#*Rr #31; #7l s\^%~£ <HH^-§- $^*H=- #71); 

^.«.ofl a^eW^* e^HHB^Kr £31; #7l A ^4 ^^sl^l 
±7$ ^^9] ^2B.A°}^^ *)14sHr ^Tfl; #7l *\}l,2 S.4°l€#-§- ^sW^ ^1; ^ 

#4 4 ^-«4 44 #4 ^^Rr ^l* ^ olcf. 

#4. ^4 FBAR ^4 HMH Si^H, #4 ^7} 7)^ ^ 4-^^M- ^ 

*U£# 7flS» £i*V4 #-^1 4*l*Kr 4^4 4^ ^4 #4 ^}^- 

^4 34 A ^"34 7j7fl^44 £#44 44*Rr 4-¥- 4-^^-* *§^*Rr £4; 

#4 4^31^4 #^-ofl ^4415-* JE5L44 tf-o] o^f^ ^SRr #4; ^ #71 

4 #^4 444^ 4^4 #^4^-4 #7) 4^4 #^-4^-4 <Ms 4 ^4 3 

4^44 <£#4*r #^f 4^4^* «8^«Hr ^7^1 ol-O^^uf. 

nslJi, ##t!r ^ofl 43!: FBAR 4s#*?H %M4, #4 ^4-§- ^#*Rf 

44^, #71 $Ms)dfl cf- ^44^-*f AA$ #-M iLS^-a: ^#*Rr #4; #7l 

$1 °1 4 Mf^l #^-°11 H.5}o]^^ el-Pltilo]^^ ^-Tjl; #71 lit #Jf4 seW^. 

444^r ^741; * #71 iL^## 444fe ^ &4. #71 ^Hl 44 

ojl^o} 5j.^ojol c^o^-g^ ol-g-^j- 4§^4 ^^ol 7>^Sfl44. 

£t, 1^4 44 FBAR 4i44 7)}2i^o\) $X°]^, #71 HB}ol^fo^ ^ 
4 ii# ^4 £44 ^cHl 444 4^4^ 5U4. 

£tK #71 FBAR 4i44 ^ia #«H &44, ^-71 44^- <$# ^Bl-ol^#o.S, iLif 
£ ^ is^l^liSi ^444, ^rtfls. #71 44^ -g-^ =4°m#^ iif^ <## 
is^l^liis ^^§-4 444, sflEi^ 7>^^>7il ^ $14. 
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1020030066202 %^ «]*>: 2003/10/20 

<31> o] . ^. ^-^o. AV^> yj-^ofl o^].^ FBAR# 1- ol^V 71^1 ^##JI, zi 

A o Vj f<>fl <g^*H lit^ FBAR i*>3 ^ ^-g- 

CH ^Jfofl^ °17>S^ ^l^Jrofl tfl-g-*H ^7)^ ^SRr ±7} 7l^; #7l 7]^ # 

^ ^1^-; ^ ^"71 71^ ^ofl A o > 7 l ^X}7l^# o^o^ ^1*4 ^^o) 

^» ol^^j7 ; t=E^ol3g.g-g- ^ f ^^-a]^ ^€ ?»SL3. o]^o] 

H FBAR ^>^, °1 £1 *> FBAR cK= 7 fl ^l-sHr FBAR ^f§*H i^f *fl^cj-. 



°l*h ^:*H ^°\) FBAR ^ o)f oj-g-^- ^ n *\)^ 

51 2±r ^ofl FBAR o]^l-^ FBAR ^-#^0] ^ , 

°1» t^sM, t^l FBAR ^7} ^ FBAR 4i7Hl cfl^H ^^W. 

5^1€ *}S* ^°1, FBAR ^-f-#7V ^ ^/^a]^.7>^ #7l # 

7>1"^- Tx^Ei^- ^ ^71^0.5. ^^Rr 5)5.2(1^01 tg^S]^ ^JjLo] ^ 

71 ^Rr 71^(21)4, #71 71 #(21)21 ^cHfofl Tx^B^^l- Rx^-f* 

71^(21)^ s\S.9\- ?i7l^o.5. °l^s)±r FBAR(22)2}, #7l FBAR (22) 

7> #71 71^(21)^1 #-*fofl ^afl f-JL^. #^(23)3. O] e^^^ 
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20030066202 %^ 2003/10/20 

<36> &7W*\ 7l^r(21)^r PCBCprinted circuit board) 7}Q°M LTCC 71^-f- S)S.^^o] 7} 

W ^^^V 7l^o]^- £ A>-g-^- ^ $1*1*!:, 7>^oluf ^AV^o^ ^ofl^ PC B 7l ^ A> 

<37> ZLS^Jl, ^-71 FBAR(22)^ o11^^(222)ol ^ 71^(221)*]-, ^^222) 

^ A o VJ f<Hl ^^1^>£^- #7] 7l^(221)^-°11 ^^^1^ ^^^(223)^, #7l ^^(223)^ #7l 
3 9i^sl<>l °j#^*>7l ^tr ^i^-(224)o.S. °1-^<Ht} ^a.^ 9\7}s]^ 

&7}#5L°\] cfl-§-§>Cx] ^71^-g; ^*Kr 7l^(^-S ^^)S4, <#7] 71^(221)^1 

*lJL, =H}ol^^-^- ^AV f ^2]-^ ^(225)5- ^P-^^cf. 

<38> >jj-7l i^l^f^H, *l^-(224)£r ^(225)^11 11*11 3*1 71^(221)21 <q *H1 

?}*1 olnfl, ^(225H1 2]*)1 ^51151^1 i^t^ ^^-(224)^1 ^^o] M-^-g- 

^l^-^^-O.^ 7l^^7fl £4. 
<39> 4^1, A d-7l ^^-(224)^1 ^#^-ofl ^-Ol^a.^ o. ^o S A^ 71^(21)^21 S\S.St\- #7} 

3^r°l 7>^fl^cl-. 

<40> ^-71 ^(225)-°r 2L^r til ^3-^ i^-*>^ ^^g. 

ofl <Sj«H ^ ^ 7>^S|7lnfl^, 3^7>^ol 7}^} JL , efl *JM*1^ ti^H & 

*j°l #£*H 1:^= ^ SU^. 5Etb, *3°1 4^^r 31 0 1^ « sfl^l^l^r «1 
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0030066202 #^ °J7>: 2003/10/20 

<4i> ZLBlJL, #7l FBAR ^l-aHfe o]a^ =e}o]^^-§- -f-sfl #^-^(23)^ #i3^$o.3.Jf 

3 FBAR i*}^ ^7} 7]^, ^, ofl o^7^(222), °J-*1#(223), £ ^(224)^8: JiM^ iLJL^ 1 
2## ^Bfl PCB 7)&-§r FBAR ^fl-3]*H «1*H llf^t^ 

^sH^, lr%=^l-# ^ oiTll ^4. i&th ^sfla] LTCC 7l## oj-g-*)- 

FBAR ^-M*H1 til^^s ^-^o] c^Sfi^ZL, Ir^^^gr ^Al^ ^ oi 

<42> cf^-JlS, pBAR ^> ^ o)^- ol-g-^J. FBAR ^f-#«JH3 ^ «J-»H1 cflS} 

a} 5L 3^ %l-2:§>^ -g^cK 

<43> £ 3a^H £ 3k^]^ ^ofl ^tb FBAR ^7>^ *H2: ^*<H *fl#S} 

^, o^, j£ 31 5. 3m^r £ 3a°lH £ 3k^ ^ofl *H^€ FBAR ^*}# o] 

<44> M. ^oj) o^^j- F BAR i*}^ *fl2:^ 71^^] o]5E)l- tK^o] OjjzJ- 

S ^°4^g- i4¥°i , 443 ^-fr <8^S>H^- ^l2to.SAi , FBAR-& ^ 

<45> nj^, 71 #3)01^(31)0} Aj-W-ofl cf^o} 5)^^(32)^- OJ^ 7^0 S ^^^"tf. ^, #7] 

7l^ol3](31)o) cf^^ ^ 0J04 Upf-Jl, Aj- 7l l4^ol^ ^-04^ -3, ^ 

^^l 51^^(32)1- ^*Rr ^J^l, rf^ 51^^(32)^ ^5. ^91^^0.5. oj^^ Tj-^-g- 
4*^-. °H, ^-71 sl^#(32)* ^^*>^ <*M7}*1 ^0.5. <^1^^ ^ 

<46> £ 3b«fl w}^ ^-ol ( aJ- 7 ) 5]^(32)o} ^-«.oil <y-^#^^- ^ ^ 

3. 5E3E*H ^^^(33)^ #?1 ^#(33)^ 3 ^fK 32) Jit} HTfl ^^^cf. 
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0030066202 °AA- 2003/10/20 

<47> =L^\JL, 5. 3c°fl 5L*}& go], #7) <a-^#(33)Sl ^ ^gr^l °J-¥~& 0 1 3^3^ 

i=Hr*1 *}^-(34)-§- 71^(31)^1 #^1 <§^^. #7l ^(34)£- H *§^*H 4^ 

*1, °d-^l#(33)^ <8^*HI *§#€ ^ £ °l n fl, #7l cf^o} 3^(34)0} ^ 

^ ^ IS t 1 *^ ^^l^d^l ^^^-o.S>H, °J-^#(33)<^1 &7)2\°.£. 

<48> IL £ 3(H W>Sf ^-ol > 7l^l^o] ^o] rt-^ig ^7} 7}^, ^, <y-^ 

(33)2)- sl^^(32)ol ^ilS afl^^ #-¥-ofl 5LSefl^l^H# SL^H 3E£efl*l>iH# 

(35)* *§#fM}. #7l ^Sefl^l^H#(35)^, <>1^MH ^l-M ^^.S^Ei SHjJ.es} oj-^ 
(33)^ ^} 7l^# iLJL^ -g-A] ofl > ^ol^-g-o.^ ^ <8-M, sflEi ^tg-S- 7 >^^>7ll 

<49> cf^s., #7l iSe^]iH#(35)ol 7l^lol3l ( 3 i)ol ^tLofl ele}o] ^#(36) 

* ef^Mlol^t!:^-. °H, #71 ^ol^#(35)£r #7l iS.efl*l^H^(35)3}- ^El^ol al-tfl 
°J 31* A}-g-*>^ ^o] wl^^t}. *\}^ s.oi ; ^>7l i£ell^liB#(35)* iSefl^l^H 
5. ^4-, #71 ^-*cHH -g-^ c^ol^^a. 5l-Pluilol^^>ji ) tiVcfls, ISsll^iHf 

(35)^1 -g-^ £Eeflx]AE S ^ o. > ol ^ofl^^- ^ j= sH ^# ^ ^ o] ^ ^ 

^AltVcl-. ol^ o^, el-Plvilol^^ = ^01^^.(36)^- sfl^^^Al 5LSefl^l>iB^(35)ol ^ 
*fl7l£lxl <&sm *\7] ^f-olcl-. 

<50> Cf-g-o.^., £ 3fofl £Al^ ti}<2}. £o] t a o V 7 1 el-nluilol^^ j= ej-o] ^#(36) ^1 ^ oja^ 

^lTll-o.S.A-1, ±7} 71^1- ^(37)* ol^ ( ^7) =5l-ol^^.(3 6 )oi ^ 

^-S- -¥-^4 ^lTlsl^l «.«oi ^-g-sH^i p>^a.^€* #71 - 5i-oi^^( 36 ) 

si #^-3. £4^ ^, ^#^* ^f-^^H, ^ -¥-£-£] -si-oi^^^. ^o]^ is^^oii 
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0030066202 <&A- 2003/10/20 

<51> d~g-, A oM iSefl^l^H^(35)^ 3^(32)*W *Hl^g- #£r * , #7] 

**fl 7}+^r 5]^#(32)# *|] T^cf. o]4| £ 3G<^1 

-*7l 5l^#(32)ol 5U^ *>5H ^-*8=«H «>a>1- ^tb 4|<H^(37)<>1 
<52> <y-^#(32)^ ^Jfofl i£efl^l^H#(35)5. ^l^tb^-. =1 

£4, £ 3h«^l ^o], 71^(33,38)21 #JjLofl isf ^*fl ^21 ^-g- ^ 

^*>7l 3R> iLS^-I-Sl ^(37)01 ^^^q-. 
<53> cf^-A^., £ 3M] yj-sq- ^-o] t a> 7) ^^(37)^ A o v«.ofl ^ej-oi^^ 5}-*! ^ o] ^ 

^}<*| iL^^^l ^l^(roof)(39)# 

<54> =LB)5L, ±.*\ 7)^9] ^(34)^ #7}2\0_S_ ^ * 3 ^ ^ *Rr 

dl, ^HH*m A o v 7l ^( 34 )oi iflj^^sq. 5i^-g-^^7> ^ls 3<H f ^^^^ 0 H1 

<§^El<H $a°-J=L3. ( £ 3j«fl £*]£ W><21- §0], 7l^lol5J](31)^A-1 M-^ol^l zj- ^<Sj ^Tjl 

7}^SLS. *>3#^ -BeM^^ *l|7i*M, ^(34)^ <Q-M- sqjf ofl ^#a]^1c]-. 
< 55 > nf^S, ^-71 H.e}o]^f.o. S . ^^(37)4 ^(39) 0.5. °l-f-<>|^ il^t^l 

^Al 7l7l , UV^Ml . ojoil, ^-71 ol^oj^l ^ 

(37)^ *l^-(39)£- ^>7l^« ^ ^ iL3L^E-§-(40)5.*l ^ 9X 
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0030066202 ej*}: 2003/10/20 

<56> o}^9\ %^ 7 \ ^5]^, £ 3k^l 5L*)& ti}<2]- ^o], ^7) 7l^M5!l(31)-i- ^£-£H;*l 

<57> o]a o Vo} ^ofl <£^:£ FBAR^>(41)^ ijLiL^2:#(40H *§^S]7) nfl^ofl 

, oj-g-A] ^7} 7l^# Jilt ^ SEth JiLJ^F-Sl-(40H E.eM 

il^^AS 7>^*H ^^7l ttflg-oll, l;^^#ol 30^4. 

<58> o)>£o} pBAR ^7|-(41)1- ol-g-^ FBAR ^-f^Ml- *\)^}7] ^lH^r, 5. 31^1 

^ ^1, -n-*^^ 1 ^*Kr ^Ssfl^o] 7l^(42)# ^^Jl, #7} 7^(42) 

^ ^-fofl ^1^^ FBAR ^(41)1- ^7fl ^^-fVcf. nejji, z]- 

FBAR i7}-(41)£| 7l^r(42)^ 0 Hl sls^i^ sfol<^( 43 )i. £-^}-<*j #71 

*\SLsL S^W. 5. 31^1^1^- is}^ 2) FBAR ^>^* SAl^^o.uf, «J-ai o.^ 

^fls] FBAR^7>(41)# 7l^(42H ^ 

<59> ZLii]JL, o]o]A-] t £ 3m ofl ^o], FBAR 4i*K41)7> S°l£^ 

<60> ojufl, FBAR r£*}(41) #2] o}J=lo]^1 ^.^^2:l-(40)o]l o^cr) >£7l 

#^^-(44)# *§^*Rr ^*<H ^tb 7V^S^-Ei ^7>7l^7> $1^. 

<61> ^#*V «H1 ^*>^, ^ ^.^o]^^-^- ^tiV^ol iS^ofl o]*fl 7}-^- S>c*| FBAR 

^7>S] ^7}7)^^fl- fii5}b iLJL^l-^: ^^^-0.5.^, ^7}^o] 7}^sfl^l J7_ Xi\^o] t 

^ #^H1 4^ 1-^= ^M8"ir°l 5Eth 7j^^ ^1 o] si] sflfl^l FBAR i^j-^- u] 
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<62> C-il-oj, A o V 7 l FBAR oj-g-^o^ ^fe«^| ^#2] ^*g= ^-§-£- 
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1] 

#?1 #^1 ^ SlS. t}^2] S|Aj^o. cj^l; 

#?1 5)^#^ #^1 ^ oj-^^^ t^o} ^OJg. °1^<H*! ^>7}^# *g^*Kr 

#7il; 

#71 3S|^* ^T^o} <HH^|* ^*}tt #7fl; 

#7l ^ofl ^2^^-01^^ ^f^l ^1*1^ tg^*Hr #7jl; 

^7) «§=^ ^ ^1^-i- o]=^ jr^olJa-g-g- ^5hAl7l^ #711; ^ 
#71 flM^* c^s] ^ <g *3#sHr #711 

1- i^-*>^- FBAR di*>£) ^ . 

2] 

*fl 1 SU^H, #71 dl7> 7l^# <8^«Hr #7im 

#71 Sl^#Sl <H°H ^flj-g. t^o} ^« £=.3. #7)1; 

#71 SH 8 -*!^! #-^<Hl ^Jlfif 5Li*H nf^Sl *§^*Hr #711; ^ 

#71 Cf^ o a-^#^ ^JjLofl zfl^-g. £I5H ^^1 #^3^8: ^#^Kr #711 

S. °l^-<^l^r FBAR 
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3] 

#7] 3*1 oil ^€ 4^ ^>7]^ zj-zj-s] ^ofl j±jr^a- ^sRr #31; 

^-71 iLJl# £Le}olS] :g-g- *\}7l?>}±r #31; 31 

^7) SLJlf^ ^T^fe #31 

S, o]^o]x)^ FBAR ^7}2\ . 

[3^8- 4] 

^1 1 %H1 91°]*), 

^7} JEL^O^-g^g- 7§s\-A] 7]^ #3l^T *}<^ FBAR ^7} 

5] 

33 # ^°-3. FBAR ±.7} 9] ^ . 

6] 

^ ^-£-3. ^ FBAR ^7>5] « 0 v^. 
7] 

*h£*Kfr #3l; 
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^*Rr #31; 

^ aj^sH-g: n°}*\ *I^Rr #31; 

x\] u=2H^o.s. av 7 ] cf^ ^M^!- l^*Hr $^«Hr #31; 

^-71 3^*£ ^171*H ^M^* ^*Rr #31; 

A oM ^ofl >n2=^i€#-i- ^HM^m #31; 

A o V 7l Z}- ^<*9] ^Tjl^i-i- f^JLJL ^ m^o)^^ #31; 

^-71 *Ul,2 lE-efo]^^ ^ sW 71 ^ #31; * 

A cM Zj- ^<*o] ^31*1* 4^ # 7 ] ^o)sH- ^#*Rr #31 

♦ i#^>^r FBAR ±.7]- 9] ^ . 

[$t** 8] 

*fl 7 %H1 iM^, #7l ^7} £ *]^q-§- $>S*Hr #31tt 

3f ^sfls. 3<H ^ ^3 ^31^7>*1 <£#sH ^*l*Rr *1-Y s-l^^-i- *§^*Kr #31; 
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4 ^3 T^l^}*! <g#£|^r W $\^$.^ ^*Rr #7fl 
£- °)^°]^\^: FBAR i^>^ 2i ^ . 

9] 

^7l SLJ:^* aflT^Kr #7)1 

3- FBAR i7}2] wj-^ . 

10] 

^M*!^ ^0.3. *>^r FBAR ^flS « 0 >^. 
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12] 

S>-b FBAR all 2: . 

l^^ty 13] 

*Hl*J- tfl^l 3ll2^ ^%H1 7l7fl^ wj-^^ j^oj sVM- pbar 

^7) ^liflslS.71^- ^Hl ^>i4 ol^-o^ ^- 7 ] PBAR 4i7># cfol^.^^ #711; 

#71 AA^ FBAR 4i7>^ ojifl S)S7l^:^ cfl-§-SKr sfi^ sj-olo]^ 

ofl ^7l^o.s <3^Kr #31; 31 

#7l #^515.71^ ^ t}^ FBAR SL^f- -7] tt] *>5L^- ;£Jl^ ^*Rr # 

31 

S. ol^-oi^]^ FBAR tM-^*| H o v ^. 

[^t 1 * 14] 

^ 371^ 7l^; 

#7l 71^ f^Jfofl oflo|^^ ^JL °J7}51^ ^7lA]^<Hl 

#7l 71^51 ##3H1 JH. SA^Si]- 7^ ^*}31 -#7l dt*} 7]^^ ^7^0. 
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AS FBAR 
15] 

*H 14 71^^ FBAR 

#7] FBAR 4l7>7> cfol^Tgofl o^fl ^SU, ^Y^^l SsfojoJ^ofl 
#7l FBAR ^i*}* S.^ 5^^H1 ^«fl ^-71 <?]ifl2|S.7l^r ^fofl 

t 

3. FBAR ^f-l-^H 
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